Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.016 Å; R factor = 0.047; wR factor = 0.114; data-to-parameter ratio = 15.8.
Related literature
The molecular structure of the title compound, with atomic labels and 30% probability displacement ellipsoids. H atoms have been omitted for clarity. µ 3 -bromo-tri-µ 3 -sulfido-oxo-tris (triphenylphosphane-κp)-tricopper(I)-tungsten(VI) where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.002 Δρ max = 0.78 e Å −3 Δρ min = −0.97 e Å −3 Absolute structure: Flack (1983), 4199 Friedel pairs Flack parameter: −0.014 (8)
Special details
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (6) 0.054 (7) 0.000 (6) −0.011 (6) 0.001 (5) C3 0.097 (11) 0.066 (7) 0.055 (7) −0.011 (7) −0.019 (7) 0.025 (6) C4 0.068 (8) 0.095 (9) 0.025 (5) −0.003 (7) −0.002 (5) −0.001 (5) C5 0.074 (8) 0.061 (7) 0.034 (5) −0.015 (6) −0.006 (5) 0.006 (5) C6 0.042 (7) 0.058 (6) 0.049 (6) −0.001 (5) 0.007 (5) −0.006 (5) C7 0.056 (7) 0.042 (5) 0.033 (5) 0.006 (5) −0.006 (5) 0.004 (4) C8 0.057 (7) 0.055 (6) 0.054 (6) 0.013 (5) 0.011 (6) 0.010 (5) C9 0.083 (10) 0.080 (9) 0.075 (9) 0.029 (8) 0.017 (7) 0.012 (7) C10 0.109 (12) 0.053 (7) 0.064 (7) 0.023 (8) −0.015 (8) 0.002 (6) C11 0.113 (12) 0.030 (6) 0.084 (9) 0.002 (6) −0.001 (9) 0.008 (6) C12 0.047 (7) 0.052 (6) 0.065 (7) −0.006 (5) −0.010 (6) 0.005 (5) C13 0.037 (6) 0.041 (5) 0.046 (6) 0.000 (4) 0.003 (5) 0.000 (4) C14 0.037 (6) 0.056 (6) 0.049 (6) −0.008 (5) 0.000 (5) 0.004 (5) C15 0.044 (7) 0.071 (7) 0.073 (8) −0.005 (6) −0.018 (7) 0.009 (6) C16 0.037 (6) 0.070 (7) 0.073 (8) −0.002 (5) 0.001 (6) −0.003 (6) C17 0.042 (7) 0.096 (9) 0.077 (8) 0.001 (6) 0.000 (6) −0.024 (7) C18 0.040 (6) 0.073 (7) 0.059 (7) 0.010 (5) −0.007 (5) −0.007 (6) C19 0.044 (6) 0.032 (4) 0.033 (5) −0.002 (4) −0.003 (4) 0.001 (4) C20 0.042 (6) 0.048 (5) 0.043 (5) −0.008 (4) −0.008 (5) −0.005 (4) C21 0.057 (7) 0.043 (5) 0.066 (7) −0.006 (5) 0.018 (6) 0.021 (5) C22 0.052 (7) 0.049 (6) 0.066 (7) −0.025 (5) 0.016 (6) −0.021 (6) C23 0.045 (7) 0.065 (7) 0.056 (7) −0.015 (5) −0.005 (5) 0.001 (5) C24 0.051 (7) 0.053 (6) 0.051 (6) −0.006 (5) −0.006 (5) −0.027 (5) C25 0.055 (7) 0.047 (5) 0.032 (5) −0.005 (5) −0.006 (5) −0.005 (4) C26 0.065 (8) 0.083 (8) 0.064 (7) 0.001 (7) 0.016 (7 C43 0.029 (5) 0.044 (5) 0.035 (5) 0.005 (4) 0.000 (4) 0.003 (4) C44 0.044 (7) 0.054 (6) 0.044 (5) −0.006 (5) 0.001 (5) −0.009 (4) C45 0.066 (9) 0.059 (7) 0.077 (8) −0.007 (7) −0.001 (7) 0.004 (6) C46 0.084 (10) 0.050 (6) 0.057 (7) −0.008 (7) −0.021 (7) 0.006 (5) C47 0.047 (8) 0.066 (7) 0.090 (9) 0.020 (6) −0.010 (7) −0.017 (6) C48 0.041 (6) 0.045 (5) 0.065 (7) 0.009 (5) 0.002 (5) −0.017 (5) C49 0.032 (6) 0.046 (5) 0.060 (6) −0.001 (4) −0.002 (5) 0.009 (5) C50 0.049 (7) 0.056 (6) 0.054 (6) 0.005 (5) 0.014 (5) 0.018 (5) C51 0.101 (12) 0.063 (7) 0.085 (9) −0.019 (8) 0.034 (9) −0.009 (6) C52 0.063 (9) 0.092 (9) 0.063 (8) −0.038 (8) 0.014 (7) −0.017 (7) C53 0.052 (8) 0.137 (12) 0.070 (9) −0.014 (9) −0.008 (7) 0.001 (9) C54 0.036 (7) 0.099 (8) 0.066 (7) −0.012 (6) 0.000 (5) 0.027 (6) Geometric parameters (Å, º) W1-O1 1.728 (6) C19-C24 1.416 (12) W1-S1 2.248 (2) C20-C21 1.366 (13) O1-W1-S1 111.2 (2) C8-C9-C10 119.4 (12) O1-W1-S2 111.8 (2) C8-C9-H9A 120.3 S1-W1-S2 107.27 (8) C10-C9-H9A 120.3 O1-W1-S3 111.0 (2) C11-C10-C9 118.8 (11) S1-W1-S3
107.97 (8) C11-C10-H10A 120.6 S2-W1-S3
107.44 (9) C9-C10-H10A 120.6 O1-W1-Cu3 136.4 (2) C10-C11-C12 122.6 (13) S1-W1-Cu3 112.34 (7) C10-C11-H11A 118.7 S2-W1-Cu3 54.29 (7) C12-C11-H11A 118.7 S3-W1-Cu3 54.06 (6) C11-C12-C7 119.4 (11) O1-W1-Cu1 133.9 (2) C11-C12-H12A 120.3 S1-W1-Cu1 54.42 (6) C7-C12-H12A 120.3 S2-W1-Cu1 114.31 (7) C18-C13-C14 118.5 (9) S3-W1-Cu1 54.03 (6) C18-C13-P1 122.1 (8) Cu3-W1-Cu1 74.87 (4) C14-C13-P1 119.2 (7) O1-W1-Cu2 141.0 (2) C15-C14-C13 120.4 (10) S1-W1-Cu2 54.99 (6) 125.31 (10) C18-C17-C16 119.7 (11) P1-Cu1-S1 123.20 (9) C18-C17-H17A 120.1 S3-Cu1-S1 104.38 (9) C16-C17-H17A 120.1 P1-Cu1-W1 162.39 (9) C17-C18-C13 120.0 (10) S3-Cu1-W1 52.73 (6) C17-C18-H18A 120.0 S1-Cu1-W1 52.10 (6) C13-C18-H18A 120.0 P1-Cu1-Br1 105.43 (8) C20-C19-C24 117.6 (8) S3-Cu1-Br1 94.65 (7) C20-C19-P2 121.7 (7) S1-Cu1-Br1 95.03 (7) C24-C19-P2 120.5 (7) W1-Cu1-Br1 92.13 (4) C21-C20-C19 120.3 (9) P1-Cu1-Cu2 138.19 (8) C21-C20-H20A 119.9 S3-Cu1-Cu2 93.33 (7) C19-C20-H20A 119.9 S1-Cu1-Cu2 46.74 (6) C22-C21-C20 122.2 (10) W1-Cu1-Cu2 54.27 (3) C22-C21-H21A 118.9 Br1-Cu1-Cu2 50.22 (3) C20-C21-H21A 118.9 P1-Cu1-Cu3 141.42 (9) C21-C22-C23 119.2 (9) S3-Cu1-Cu3 43.98 (6) C21-C22-H22A 120.4 S1-Cu1-Cu3 92.78 (6) C23-C22-H22A 120.4 W1-Cu1-Cu3 52.37 (3) C24-C23-C22 118.7 (10) Br1-Cu1-Cu3 53.03 (3) C24-C23-H23A 120.6 Cu2-Cu1-Cu3 57.24 (3) C22-C23-H23A 120.6 P2-Cu2-S2 128.18 (9) C23-C24-C19 121.8 (10) P2-Cu2-S1 115.49 (9) C23-C24-H24A 119.1 S2-Cu2-S1 101.45 (9) C19-C24-H24A 119.1 P2-Cu2-Br1 104.74 (8) C26-C25-C30 116.9 (11) S2-Cu2-Br1 102.48 (8) C26-C25-P2 117.4 (8) S1-Cu2-Br1 100.64 (7) C30-C25-P2 125.6 (9) P2-Cu2-W1 157.00 (9) C25-C26-C27 119.0 (12) S2-Cu2-W1 51.78 (6) C25-C26-H26A 120.5 S1-Cu2-W1 51.55 (6) C27-C26-H26A 120.5 Br1-Cu2-W1 96.94 (4) C28-C27-C26 123.6 (15) P2-Cu2-Cu3 146.21 (8) C28-C27-H27A 118.2 S2-Cu2-Cu3 47.14 (7) C26-C27-H27A 118.2 S1-Cu2-Cu3 96.81 (6) C27-C28-C29 117.6 (14) Br1-Cu2-Cu3 57.04 (4) C27-C28-H28A 121.2 W1-Cu2-Cu3 54.54 (3) C29-C28-H28A 121.2 P2-Cu2-Cu1 135.03 (7) C30-C29-C28 120.7 (12) S2-Cu2-Cu1 96.75 (7) C30-C29-H29A 119.6 S1-Cu2-Cu1 45.87 (6) C28-C29-H29A 119.6 Br1-Cu2-Cu1 56.88 (4) C29-C30-C25 122.1 (12) W1-Cu2-Cu1 53.68 (3) C29-C30-H30A 119.0 Cu3-Cu2-Cu1 62.78 (3) C25-C30-H30A 119.0 P3-Cu3-S3 131.15 (10) C32-C31-C36 118.3 (10)
